Rate of relapse among individuals with psychosis is high 1 and typically necessitates admission to hospital or intensive intervention from a community crisis team. Service cost for individuals who relapse is four times greater than for those who do not. 2 Hence, preventing relapse of psychosis is an urgent challenge for any health service. Severe and victimising childhood trauma may lead to worse long-term outcome of psychotic illness 3 and, thus, more frequent relapses, although the evidence is equivocal. 4 This report summarises available research investigating the influence of childhood trauma on relapse requiring admission to a psychiatric hospital in patients with psychosis. Childhood trauma is defined as including physical, sexual or emotional abuse, or physical or emotional neglect. Relapse has ordinarily been identified as a change in symptom severity or functioning and has been indexed using clinical rating instruments. For the purpose of this report, we have defined relapse as indicating hospital admission only and not changes in symptom severity or functioning. As an outcome measure, hospital admission is a clear, objective and reliable measure that has high face validity, is less vulnerable to bias and comparable across studies, and has implications for utilisation of healthcare resources.
Method
A more detailed description of the methods can be found in online supplement DS1. Relevant studies were identified by searching four electronic databases in February 2015 using search terms derived from those used in previous literature. 5 Three researchers (N.P., E.F., E.K.) followed a four-phase protocol to identify relevant studies (see online Fig. DS1 and online supplement DS2). Studies were included if they examined outcome as relapse/episode of illness resulting in psychiatric hospital admission and included adults diagnosed with affective or non-affective psychosis, who had experienced childhood trauma. Quality and methodological robustness (see online Table DS1 ), were examined using an amended quality assessment tool. 6 Results A final set of seven studies published between 2005 and 2013 matched the inclusion and exclusion criteria. [7] [8] [9] [10] [11] [12] [13] They reported on a total sample of 946 participants, mostly diagnosed with an affective psychotic disorder with almost half reporting having experienced childhood trauma. Largely, relapse requiring psychiatric hospital admission for psychosis data were gathered by screening clinical records, and childhood trauma data were collected retrospectively using standardised self-report measures (see online Table DS3 ). Two studies 9, 13 used observer-rated interviews, which extract fine-grained information on childhood trauma (such as timing/severity) and can therefore offer a more precise measurement of the bearing of stressful life experiences on an individual than self-report measures. The average quality score among the seven included studies was 8.7 out of a possible 16 (median 9; range 4-11). Only one study 8 scored above the threshold suggested for methodological robustness (570% of total quality score). Studies were limited by modest sample size, lack of valid data collection methods and lack of adjustment for confounders. Additional material relating to the results is available in online supplement DS3.
No consistent pattern demonstrating the influence of childhood trauma on relapse requiring psychiatric hospital admission for psychosis emerged (Table DS3) . Two studies 7, 9 reported a significant difference in relapse requiring psychiatric hospital admission in psychosis between patients with a pre-existing disorder with or without a history of childhood trauma, with the former having more admissions to hospital. Both studies included individuals who had been unwell for at least 15 years on average. However, Alvarez et al 7 reported this effect as significant only in patients with bipolar affective disorder, not in those with schizophrenia and schizoaffective disorder, despite the latter constituting the major proportion (61%) of participants included in the study.
Two studies 8, 11 reported a negative relationship between childhood trauma and relapse requiring psychiatric hospital admission for psychosis. However, Conus et al noted that individuals with a history of childhood sexual or physical abuse were more likely to disengage from treatment (P = 0.017). 11 Interestingly, this group were the only sample with early psychosis included in this report. Larsson et al also reported a significant non-linear association between total childhood trauma (d.f. = 8.73, P = 0.038) and sexual abuse (d.f. = 2.8, P = 0.009) and psychotic episodes. However, whether the psychotic episodes described resulted in psychiatric hospital admission was not specified.
Three studies 10, 12, 13 did not find a significant difference in relapse requiring psychiatric hospital admission between individuals with a history of childhood trauma and those without. Garno and colleagues did note increased past-year rapid cycling in individuals with a history of childhood emotional abuse, physical abuse and emotional neglect in patients with bipolar disorder, but 1 Impact of childhood trauma on risk of relapse requiring psychiatric hospital admission for psychosis N. Petros, E. Foglia,* E. Klamerus,* S. Beards, R. M. Murray and S. Bhattacharyya Summary Relapse in psychosis typically necessitates admission to hospital placing a significant financial burden on the health service. Exposure to childhood trauma is associated with an increased risk of psychosis, however, the extent to which this influences relapse is unclear. This report summarises current research investigating the influence of childhood trauma on relapse requiring psychiatric hospital admission for psychosis. Seven studies were included; two revealed a positive association between childhood trauma and relapse admission, two studies found a negative relationship and three found no significant difference. Inconsistent current evidence suggests a need for further research in this area.
did not specify whether rapid cycling resulted in hospital admission. 10 Brown et al found that individuals with a history of any type of childhood abuse were more likely to be admitted to psychiatric hospital involuntarily at index episode (i.e. time of recruitment into the study) compared with those with no abuse (P = 0.029, OR = 2.37, 95% CI 1.10-5.14). 13 However, a significant difference in the number of admissions to hospital or number of days spent in hospital in the past 5 years was not revealed between those with a history of childhood abuse and those without. The sample included in Brown et al overlapped with another study 14 identified through reference screening, however the latter included a smaller sample size and thus was excluded from this report.
Discussion
These results suggest that evidence of the effect of childhood trauma on risk of relapse of psychotic illness is limited, thus supporting a recent review and meta-analysis investigating the effects of trauma on the persistence of psychotic symptoms. 15 Overall, the evidence does not support a consistent pattern of effect of childhood trauma on risk of admission to hospital, most likely related to heterogeneity in methodology and outcomes of interest in the studies included. Studies that demonstrated a significant association between childhood trauma and relapse requiring psychiatric hospital admission for psychosis included chronic samples, suggesting that stage of illness may have an impact on outcome. Length of follow-up period, for the two studies 11, 13 that reported a follow-up period, did not appear to have an effect on the findings (see Table DS3 ).
All of the studies included in the report scored poorly when assessed for methodological quality. Overall, the main limitations (see also online supplement DS4) of the reviewed studies include: (a) small and heterogeneous samples, which limit the exploration of dose-response relationships, prevent comparisons and the ability to control for potential confounding effects; (b) diverse methodologies, making it difficult to compare and draw conclusions; (c) use of retrospective methods to collect childhood trauma data, which are particularly challenging in patients with psychosis because of the risk of poor event-recall; and (d) lack of adequate consideration of potential confounders, particularly those relevant to relapse, such as cannabis use. Heterogeneity among the studies included in this report precluded any quantitative synthesis and estimation of a pooled effect size of the association between childhood trauma and relapse requiring psychiatric hospital admission.
It is important to note that this report is limited by the restrictive criteria for the outcome of interest, that is, relapse defined as psychiatric hospital admission, as opposed to symptom severity and/or functional decline. Hospital admission figures, which may be influenced by factors other than relapse, may not be representative of the actual number of individuals with psychosis who experience relapse. However, measurement of hospital admissions is perhaps more reliable, objective and comparable across studies in comparison with measurements based upon the recording of change in symptom severity. Exclusion of additional types of childhood trauma (such as bullying/parental loss) may also limit the generalisability of these findings. Despite these weaknesses, the current report suggests that there is little evidence available to suggest a discernible effect of childhood trauma on relapse requiring psychiatric hospital admission for psychosis and highlights the need for more research. This may imply that for some individuals, social or environmental factors have less bearing on the natural path of their illness or may merely reflect that childhood trauma history is not routinely recorded in clinical practice, 16 particularly to the extent that other risk factors for poor outcome are. . Both titles (ti) and abstracts (ab) were incorporated into the search. The following terms were inputted into the systematic database search using the Boolean Operator "OR": 1) TRAUMA: abuse*.ab,ti.; maltreat*.ab,ti; neglect*.ab,ti.; trauma*.ab,ti.; advers*.ab,ti.; 2) DIAGNOSIS: bipolar.ab,ti.; psychot*.ab,ti.; psychos*.ab,ti.; schizophren*.ab,ti.; schizoaff*.ab,ti.; 3) RELAPSE: outcome.ab,ti.; hospital*.ab,ti.; relapse.ab,ti. 4) DEVELOPMENTAL PERIOD: child*.ab,ti. Using the Boolean Operator "AND" the four themes; trauma, diagnosis, relapse and developmental period were combined to run the conclusive search.
Data were extracted from the included studies systematically by one researcher (N.P.) and validated by two others (E.F., E.K.) (see DS2). A database was compiled to include characteristics of each study and variables that contribute to outcome. One of the authors was contacted to clarify data collection methods and results.
Inclusion and Exclusion Criteria
The following inclusion criteria applied to the included studies: 1) study participants: I) had experienced at least one episode of psychosis; II) have a diagnosis (identified using standard diagnostic system (e.g. DSM IV and ICD 10), which must be specified) of either schizophrenia-spectrum disorder or an affective disorder with reported psychotic symptoms i.e. bipolar affective disorder; III) were aged between 18-65 years; IV) childhood trauma (CT) occurred at ≤17 years; 2) follow-up occurred at ≥6 months after onset to allow for examination of relapse; 3) outcome, relapse or episode of illness is defined as psychiatric hospitalisation (i.e. admission (yes/no), number of admissions or duration of admission). Exclusion criteria were: 1) a diagnosis of psychosis as a result of an organic or substance-induced cause; 2) outcome not explicitly defined as psychiatric hospitalisation due to relapse of psychotic illness; 3) no explicit measurement of the relationship between CT and relapse requiring psychiatric hospitalisation for psychosis; 5) articles that included a subset/overlap of a sample from an included paper. Only peer-reviewed papers published in English were considered for review.
Quality Assessment
The Quality Assessment Tool used within this report is provided in (Table DS1 ) and the overall score for each study is provided in Table DS3 . Each study was assessed on the following criteria: selection bias; measurement of CT; measurement of psychosis; measurement of relapse/outcome; adjustment for confounds; and reliability and validity of data collection methods. Studies that utilised semi-structured interviews to collect data on CT were given a higher score compared to those that used self-report measures, owing to the objective and comprehensive assessment that can be obtained via interviews. Self-report questionnaires may lead to underreporting 1 . Furthermore, they rely on an individual's subjective perception of an event, and hence may be subject to false positives and negatives.
2
Efforts were made to ensure that the quality assessment was in line with the criteria set by the Effective Public Health Practice Project (EPHPP) -Quality Assessment Tool for Quantitative Studies (http://www.ephpp.ca/tools.html). Two of the researchers (E.F., E.K.) independently assessed the quality of each of the included studies and a consensus score was subsequently reached. This report was prepared with reference to the MOOSE guidelines 2 for the systematic review of observational studies (Table DS2) .
Retrieved articles from electronic database search (n=2667) 
Studies of child abuse and neglect and relapse of psychosis included in this review n=7
Articles identified (n=1589)
Phase 3: Abstract Rescreening Papers excluded (n=0) Studies investigating childhood abuse/neglect and relapse of psychosis found through screening references (n=1) (n=2 excluded -outcome/relapse criteria unmet and one was a subset sample of an included study)
Fig. DS1 FLOW DIAGRAM: IDENTIFICATION, SCREENING, ELIGIBILITY AND INCLUSION OF DATA SOURCES FOR THE REVIEW

Supplement DS2 DATABASE HEADINGS FOR DATA EXTRACTION
• Ovid result number 
Supplement DS3 Results
The electronic search identified 1589 articles using human participants only, published during 1980-2014, once duplicates (n=1078) were removed (see Fig. DS1 ) . These articles were drawn from the databases;
Embase (n=1013), Ovid MEDLINE (n=73) and PsychINFO (n=503). Additional studies were identified through screening full texts of articles.
Of the seven studies included in this report, most used a case-only design and applied cross-sectional, retrospective methods to compare psychiatric hospitalisations in participants with pre-existing psychosis either with or without a history of CT (see Table 1 and Table DS3 ). One study 1 included a general population control group; however only cases with psychosis were considered within this report owing to the focus on relapse of a pre-existing disorder. One study did not report comparisons between abused and non-abused groups 2 . Four studies included participants with an affective psychosis only; three studies included patients with both affective and non-affective psychotic disorders. One study included some patients with drug-induced psychosis 1 , although the number of these individuals was not specified, it was likely to be small. Hence, the paper continued to be included in the review.
The majority of the total sample of participants (from all of the identified studies (n=946) had an affective psychotic disorder (n=758), rather than a non-affective psychotic disorder (n=188) and the majority of the total sample were men (62%). Ethnicity was not reported in most of the studies, two reported that approximately 25%
of their sample were non-white or from ethnic minority backgrounds 3, 4 . The estimated mean age amongst the total population (including the general population sample with history of abuse in Cutajar et al. 1 was 36.8 years.
Mean duration of illness for all of the included studies was not estimated as this was not widely reported. At least 44.1% (n=418) of the total sample examined reported to have experienced childhood trauma; one of the studies 2 did not report the number of exposed participants.
A cut-off for hospitalisation history was used in three of the studies -2 years 5 , 18 months 6 and 5 years 3 . In four of the included studies, data on RRPH-P was obtained via the screening of patient clinical records/case registers, and the remaining articles relied upon information collected via semi-structured/clinical interviews (see Table DS3 . Data on childhood trauma was collected retrospectively for all but one of the studies 1 (20) which extracted data from police records of childhood abuse. Well-known self-report checklist measures to assess experiences of childhood trauma (e.g. Childhood Trauma Questionnaire (CTQ) 7 , Traumatic Life Events Questionnaire (TLEQ) 8 -see Table 3 ) were used in three of the studies. All of the studies used standardised criteria e.g. DSM-IV/ICD-10 9,10 to ascertain diagnosis.
Given the limited available data in this area, studies were not excluded on the basis of quality score (see Table   DS3 ). In general, areas in which the included studies received high scores were: 1) the measurement of psychosis, with most studies establishing patient diagnosis using structured assessments performed by clinicians; 2) the measurement of relapse; medical records were used in four of the studies to establish RRPH;
3) the reliability of the data collection tools; most studies either demonstrated reliability of measures via assessment (e.g. inter-rater reliability) or by providing a reference of previous work.
Three out of seven studies included in this review did not find a significant difference in RRPH in patients with pre-existing psychosis between those with a history of childhood trauma and those without However, whether this rapid cycling had resulted in hospitalisation or involved symptoms of psychosis was not specified. Brown et al. 4 found that individuals with a history of any type of childhood abuse were more likely to be admitted to psychiatric hospital involuntarily at index episode (i.e. time of recruitment into the study) compared to those with no abuse (p=0.029, OR=2.37, CI 1.10-5.14). Involuntary hospitalisation may reflect the severity of the particular episode but it does not supply an insight into other relapse events or the course of illness experienced by these individuals with a history of childhood abuse. A significant difference in the number of hospitalisations or number of days spent in hospital in the past 5 years was not revealed between those with a history of childhood abuse and those without. Furthermore, in their report Brown and colleagues did not distinguish between hospitalisations required for substance use and those required for psychiatric reasons. Brown et al. 4 did report that patients with a history of physical abuse had an increased probability of a rapid cycling pattern of illness compared to those without trauma histories (p=0.047, OR=1.96, CI 1.01-3.79).
However, the presence of psychotic symptoms during the rapid cycling episodes and whether hospitalisation was required was not clearly indicated. Additionally, the increase in rapid cycling amongst the individuals with a history of physical abuse no longer remained significant when analysis was restricted to men only, who constituted 90.9% of the total sample. The sample included in Brown et al. overlapped with another study by Bauer et al. 11 (identified through reference screening), however the latter included a smaller sample size and thus was excluded from this review. No significant difference in number (p=0.59) or duration (p=0.47) of hospitalisations (for psychiatric reasons/substance use) in the last 5 years between those with or without a history of childhood sexual/physical abuse BPD = bipolar affective disorder; SZ = schizophrenia; SAD = schizoaffective disorder; CP = Chronic Psychosis; BPDI = bipolar affective disorder type 1; BPDII = bipolar affective disorder type 2; BPDNOS = bipolar affective disorder not otherwise specified; BPDI-FEPM = bipolar affective disorder type 1 -first episode of psychotic mania; EP = Early Psychosis; OP = other psychoses not specified *Studies highlighted in bold show significant positive relationship
Supplement DS4 Discussion
Methodological Issues
An important limitation across the reviewed studies is the small sample size, which can limit the ability to systematically explore the potential dose-response relationship between CT and psychosis relapse, as well as effects of different types of CT, their severity and frequencies. A further common feature across most of the reviewed articles was the lack of homogeneity within and between the samples in terms of diagnosis and stage (e.g. first episode/chronic) or duration of illness. Amongst the studies that reported a significant association 1,2 , one included affective psychotic disorders only, whilst the other included both affective and non-affective psychotic disorders. Researching individuals at a similar stage of illness would help to minimise the potential confounding effect of illness chronicity on outcome. Research on recent SLEs and relapse suggests that the influence of these events may vary depending on the stage of psychotic illness 3, 4 , which may also be the case in relation to childhood adversity. The variability in the samples prevents clear comparison between each study, particularly in relation to course and long-term outcome. Six of the studies sampled the participants based upon the presence of their psychosis; however, Cutajar et al. 5 sampled individuals based upon abuse history and then estimated the prevalence of psychosis cases within the abused sample. Sampling differences may have also influenced the demographic characteristics of the sample as one study used a veteran only population consisting of just 9% women, which makes it difficult to generalize beyond this population group 6 .
The different methodologies used to extract information on history of CT between the seven studies (see Table   DS3 ) make it difficult to compare, contrast and draw conclusions from the evidence. We know from previous life event studies that it is vital to measure the nature, frequency and severity of adverse experiences 7, 8 , as this may suggest what dose of CT is tolerable before the poorer outcome can be predicted. The timing of events is also crucial, specifically in the case of childhood events, as neuroimaging research has revealed that experiences of CT can initiate different changes within the brain depending on the development period in which they occur [9] [10] [11] . These important factors were not considered consistently across the reviewed studies and owing to the spread of methodological variations and the noted limitations, it is important that the findings are therefore interpreted with caution. A further potential limitation is related to inaccurate categorisation of events, which may limit the reliability of the data; some of the studies recounted abuse as either absent or present in cases where details of the events were unclear.
Within this review, all but one study 12 which used police records, included retrospective measures to assess experiences of childhood abuse, which limits their ability to infer cause and effect on the long-term outcome of psychotic illness. The use of retrospective methods alone can be problematic in any study of CT given the often long temporal gap between the event/s and the measurement. Perhaps, this is particularly challenging in patients with psychosis because of the risk of poor event-recall (i.e. over or underreporting) owing to effort after meaning effects 13 , cognitive deficits due to neurodevelopmental 14 and disease processes 15 and medication effects 16 .
The varied methods used to extract information on RRPH-P (either self-report or clinical record screening) also make it difficult to compare and make inferences from the findings (see Table DS3 ). Relapse information was mostly collected through the screening of clinical/case notes, however three of the studies 1, 6, 17 utilised structured clinical and semi-structured interviews and self-report instruments to collect data on frequency and duration of hospitalisations, which again could be considered unreliable due to problems with recall. Furthermore, the benefit of extracting outcome data through screening notes also enables researchers to access information on patients who are less likely to engage with clinical research, such as those with chronic psychosis, limiting sample selection bias.
Whilst two of the studies reviewed found CT to be a risk factor for RRPH-P, they are limited by the lack of adequate consideration of potential confounders, for example use of cannabis 18 . Comorbid diagnoses, e.g. posttraumatic stress disorder (PTSD) and borderline personality disorder (BPD) and treatment status (e.g.
compliance with medication) were also not recorded or considered in all of the studies, but are especially important when examining relapse. Furthermore, the mental and affective state of the victims of CT at the time of event recall could have influenced their ability to recollect early life experiences; the presence of symptoms at recall were assessed in the majority of the papers included in the review 1,2,17,19 , although not necessarily controlled for in their analysis. However, evidence does suggest the validity and sufficient reliability over time of reports of CT amongst adults with psychosis, moreover, these reports are not influenced by psychopathology at the time of recall 20 . Additionally, interviewers or outcome data-collectors were not blinded in any of the studies, thus the data recording could have been subject to bias.
It is also worth noting that the studies examined in this review were carried out in different countries, each with their own criteria, thresholds and protocols for hospitalisation, limiting comparability and generalizability.
